Selective targeting of adenovirus to alphavbeta3 integrins, VEGFR2 and Tie2 endothelial receptors by angio-adenobodies.
Tumor angiogenesis is a prominent mechanism, driving the development and progression of solid tumors and the formation of cancer cell metastasis. Newly formed tumor vessels represent an elective target for the activity and the delivery of cancer therapeutics. We targeted adenovirus (Ad5) to endothelial receptors which are up-regulated during the formation of new blood vessels, to enhance the efficiency of anticancer gene therapy applications. Bifunctional angio-adenobodies were constructed by the fusion of a single chain antibody directed against the adenoviral fiber knob, to different peptides recognizing the alpha(v)beta(3) integrins, VEGFR2 and Tie2 receptors on endothelial cells. The angio-adenobodies were coupled to the adenoviral vector, containing luciferase and GFP as reporter genes. In vitro data showed selective targeting of the Ad5 to the endothelial receptors both in mouse (H5V) and human cell lines (HUVEC). H5V cells, refractory to Ad5 infection, showed high level of luciferase expression when cells were infected with targeted virus. Viral transgene expression increased in HUVEC cells when cells were infected with Ad5 conjugated with angio-adenobody thereby demonstrating the affinity of the peptides for human endothelial cells also. In vivo data obtained from mice bearing a C26 colon carcinoma subcutaneously show viral transgene expression only in tumors infected with angio-adenobodies retargeted adenovirus. The results of the present study demonstrate that endothelial targeted angio-adenobodies represent a versatile tool to direct adenovirus from its native receptors to the integrins alpha(v)beta(3), VEGFR2 and Tie2 receptors that are fundamental in many angiogenesis related diseases such as cancer.